This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



(19) 




Europe lech ee Pfitentamt 



European Fjatent Office 



(12) 



(43) Date of publication: 

27.03.1096 Bulletin 1996/13 



IffiifllHIilll 

OmceeurcfxSeo dee brevet g p q j Q3 4g4 A1 

I 

jEUROPEAN PATENT APPLICATION 

(Si) intciA G01N 33/76, A61B 10/00 



(21) Application number: 9530^661.0 

(22) Date of filing: 21.09,1995 



(84) Designated Contracting States: 

AT BE CH OB DK ES FRGBGR IE IT LI NL PT SE 

! 

(30) Priority; 23.09.1994 QB 941 9264 

26.09.1994 GB 9419382 

31.01.1995 GB 9601863 

(71) Applicant: UNiPATH LIMITED 
Basingetoke, Hampshire ]RG24 OPW (GB) 

i 

(72) Inventors: I 
• Cart, Michael , 

Wellingborough, Northantpson, NN8 5XG (GB) 



* Cunningham, Carole Robinson 
Wellingborough, Northampton, NN8 5XG (GB) 

* MundiJJ, Paul Henry Charle* 
Wellingborough, Northampson, NN8 5XG (GB) 

* Prior, Michael Evan* 

Wellingborough, Northampton, NN8 5XG (GB) 

* Wileon, Stewart 

Wellingborough, Northern peon, NN8 5XG (GB) 

* Zhang, Zhl Gang 

Wellingborough, Northampson, NN8 5XG (GB) 
t 

(74) Representative: Butler, David John et el 
Unilever PLC 
Patent Division 
CoKvorth House 
Sharntirook 

Bedford MK44 1LQ (GB) 



(54) Monitoring methods land devices for use therein 



(57) Methods, devices and test kits for monitoring 
the ovulation cycle, involve testing the body fluid, e.g. 
urinary, concentration of one or more analytes. Prefera- 
bly estrone-3-glucuronlde and luteinizing hormone are 
both measured, and a reference concentration for E3G 

i 

i 

i 



is established at about day 6 of the current cycle. Pref. 
erably. disposable testing devices are used, in conjunc- 
tion with a relatively permanent electronic reader/moni- 
tor. The number of 'daily* tests required per month can 
be minimised. 
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OBJECTIVES OF THE INVENTION 

An object rv of th present inV ntion is to provide a system lor monitoring the fertility statue of an individual subject 
which provides sufficient warning pf the onset of the fertile phase to enable contraceptive advice to be given and which 
5 can be personalised to the Individual subject while being based solely on body fluid anaryta measurements. The inherent 
unreliability, or fimfted usefulness, [of other measuring systems (such as BBT) can thereby be avoided. A further objective 
is to avoid the use of average data obtained from population studies, wttH its inherent risk that in an individual subject, 
the parameter under test can fluctuate considerably from the population qorm. 

Another objective of the invention is to provide a rnonitortng system which is fail-safe", in terms of advising the user 
10 of the onset of the fertile phase, wihout denying the user of the benefits of a simple overall procedure and limited testing 
regime. j 

A further objective is to provide the option of basing an effective monitoring system solely, or at least primarily, on 
„ the measurement of a single body fluid anaryle. such as estradiol or a metabolite thereof. Other advantages of the 
invention will be apparent from the following description, 
w Another objective of the invention is to provide a testing regime which is a good balance between the desire to 

minimise the testing burden on the user and the need to give the user worthwhile advice about the fertility status. 

Another objective of the present invention is to provide a method and devices for determining the presence ancVor 
concentration of two or mom anafytes in a single sample fiqutd when at least one of the anafytes is a multivalent anatyte 
which is readily determined by means of two different specific binding agents in a 'sanoV/fc^orrnat" complex, whereas 
so another of the analytes is a monovalent anatyte, such as a hapten, which Is not amenable to determination via a sand- 
wich-reaction. | 

It is a further objective of the invention to provide such a dual analyte assay method/device in which a particulate 
direct label is used to reveal the result of both assays. 

The use of particulate direct labels is already known in simpler assay systems. Sometimes the use of particulate 
2S direct labels enables the assay rebuff to be evaluated easily by eye. This may also be the case in assays in accordance 
with the present invention, although it is envisaged that in general ,the resUKs of the assays will more conveniently and 
effectively be evaluated instrumerialfy. 

A yet further object of the invention is to provide an assay methooYoWice in which multiple anafytes in a single 
sample liquid can be determined accurately in a strip-format assay device which is interpreted tnstrurnentaUy using 
50 electromagnetic radiation (eg. fight) passed through the thickness of the assay strip. The strip material can be translucent 
or transparent The extent of Wndibg of particle labels in a detection zone In the strip can provide a quantitative assay 
result because the particles can block light or other radiation and therefore reduce the transmission of the radiation 
through the strip. j 

Another objective of the invention is to produce improved combinationls of assay result reading devices and asso- 
35 dated sample testing devices which can provide accurate quantitative assay information in a simple, quick and cost-ef- 
fective manner, j 

GENERAL DESCRIPTION OF THE INVENTION \ 

40 For the purposes of illustration only, the invention wfll be described in relation to the measurement of urinary analytes, 

and especially 'E3G* (estrone-3-gkJCuronide) and *LH h (luteinizing hormone). 

In addition to estrone-3-glucurdnide already mentioned, estradiol metabolites that can also be assayed for the pur- 
poses of the invention include estiradiol-3-glucuronide. estradioM 7-glucuronide, estriol-3-glucuronide, estriol-1 6-glu- 
curonide and (principafly for non-human subjects) estrone-3-sulphate. As will be appreciated from the following descrip- 

45 lion, the invention can readay be applied to data derived from the measurement of body fluid concentrations of other 
anafytes of significance in relation to the status of the ovulation cycle. Generally, the most suitable analytes are hormones 
and their metabolites. Follicle stimulating hormone (FSH) is an example. Examples of alternative body fluids, which are 
relatively accessible, are saliva, crevicular fluid, sweat sebum, tears and vaginal fluid. In principle internal fluids, such 
as blood, can be used but are gene rally not preferred because they can only be accessed by invasive techniques. 

so The skilled reader will also appreciate that the body fluid 'concentration" of the chosen analyte or analytes need 

not be measured in absolute terms; although this can of course be done if desired. Generally, it will be sufficient to assay 
an analyte in a manner which yields a signal, convertible to numerical data, related to the actual concentration, so that 
such data can be compared with similar data obtained at a different stage in the cycle to determine whether or not a 
significant change in actual concentration has occurred. Accordingly, where the specification and claims below refer to 

55 the ■concentration - of an analyte, this expression should be interpreted broadly. 

In one aspect the invention provides a test kit for use in monitoring theiovulation cycle of a female mammal, espe- 
cially a human, comprising a plurality of disposable testing devices for sampling and t sting a body fluid, such as urine, 
and providing readable signals indicative of the concentrations of at least two analytes in th body fluid, said analytes 
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17. An assay device tor use in the determination of two or more anaiytes in a 6 ingle sample liquid, such as urine, at 
least one of said analytes being determinable by means of a sandwich-format binding reaction involving two binding 
reagents specific for different) epitopes on said analyte and at least one other of said analytes being a hapten, and 
therefore not determinable rejadiiy by means of a sandwich-format binding reaction, the device comprising, prefer- 
ably within a protective casing: 

a) a strip (901) of porous; material along which sample liquid can migrate; 



b) two or more detectior 
downstream from the stat 



zones (903. 905) at laast one per analyte to be determined, on said strip, located 
of sample (quid addition to said strip, 6f which zones: 



j) at least one zone contains an immobilised capture agent being a specific binding agent for said first 
anaJyte or a specific binding agent which can capture a sandwich^ormat complex Including said first analyte, 
and | 

i ■ 
ii) at least one other zone contains an immobilised capture agent which is either the hapten or an analogue 

thereof; 

c) two or more populations of particles, located upstream from I said detection zones, capable of migrating 
through said strip with said sample liquid, of which populations; ; 

i) at least one peculation carries a bincfing agent specific for said first analyte, or specific for another specific 
binojng agent afso present in the device and which can participate in a sandwich-forrnat reaction with said 
first analyte, and 5 

d) at least ono other population carries a binding agent specific for said hapten; 

: 

the presence of said first analyte in said sample liquid leading to binding of particles in said at least one detection 
zone in an amount directly pjroportionaJ to the concentration of said first analyte in said sample liquid, and the 
presence of said hapten in sajd sample liquid leading to a reduction tn binding of particles of said at least one other 
population in said other detection zone In an amount directly proportional to the concentration of said hapten in said 
sample liquid, the detection zone containing the immobilised hapten or immobilised hapten analogue being prefer- 
ably sited downstream from the detection zone associated with the first analyte. 
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3$ 18* A device according to claim 

19. A device according to claim 

20. A device according to any on< > 



17 



such as E3G. 



22. A device according to any on 
least about 10 9 . preferably 



, wherein said second detection zone is downstream from said first detection zone, 
or claim 18, wherein said first analyte js luteinizing hormone (LH). 
of claims 17 to 1 9, wherein said second analyte is estradiol or a metabolite thereof, 



21- A device according to any one of claims 17 to 20 wherein the particles are latex particles, preferably coloured. 



4 of claims 17 to 21 wherein the affinity of the anti-hapten spectfio binding agent is at 
about 10 10 . moles/litre. 



23, A method of determining the presence and/or concentration of two or more analytes in a single sample Squid at 
least one of said analytes being determinable by means of a sandwk^-forrnat binding reaction involving two binding 
reagents specific for different epitopes on said analyte and at least one other of said analytes being a hapten, and 
therefore not determinable readily by means of a sandwk^format binding reaction, which method comprises the 
steps of: j 

a) providing a device comprising a strip of porous material along which said sample liquid can migrate, the strip 
having two or more spacfclty distinct detection zones, at feast oneiper analyte to be determined located down- 
stream from the site of sajrnple liquid addition to said strip, of which zones: 

i) at least one zone Lntains an ^mobilised capture agent being a specific binding agent for said first 
analyte or a specific bincfing agent which can capture a sandwkjh-format complex including sard first analyte. 
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and 

! ; 

ii) at least one other zone contains an immobilised capture agfent which is either the hapten or an analogue 
thereof; j 

b) providing two or more populations of particles capable of migrating through said strip with said sample liquid, 
of which populations: j 

i 

i) at least one population carries a binding agent specific for said first anatyte. or specific for another specific 
binding agent which can participate tn a sandwich-format reaction with said first anaiyte, and 

i : 

ii) at least one other population carriers a bonding agent specific for said hapten; and 

c) causing said populations of particles to become suspended in saJd sample liquid and to migrate with eaki 
sample liquid through said strip; the presence of said first anatyte in said sample Bquid leading to binding of 
particles in said at least one detection zone in an amount directly proportional to the concentration of said first 
anaiyte in said sample ficjuid, and the presence of said hapten in said sample liquid leading to a reduction in 
binding of particles of said at least one other population in said other detection rone in an amount direcriy 
proportional to the concentration of said hapten in said sample liquid, the detection zone containing the Immo- 
bilised hapten or immobilised hapten analogue being preferably, sited downstream from the detection zone 
associated with the first anaiyte. 

24. A method according to claim 23, wherein said second detection zone is downstream from said first detection zone. 

i 

25. A method according to claim 23 or claim 24. wherein the extent of particle binding In each of saJd detection zones 
is determined by measuring trie extinction of electromagnetic radiation; such as light when transmitted through the 
thickness of said strip. ! i 

i 

26. A test kit for monitoring the fertility statue of the human ovulation cycle and providing a user with an indication of 
the fertility status, compristngj 

f) a plurality of assay devices according to any one of claims 17 to 23; and 

K) an electronic monitor comprising: 

a) reading means for reading one of the assay devices; 

b) Information processing means for determining from said assay device reading, sample liquid concen- 
tration values for saidj at least two anafytes; 

c) information processing means and memory means for deriving from said concentration values and from 
previously-derived concentration values an indication of the current fertifty status of a human subject under 
test; and | 

d) display means (433y 434) for communicating said current fert&ty status to a user of said electronic device. 

27. A test kit according to claim 29, wherein said electronic device comprises receiving means (442) for receiving said 
assay device, said reading means being located within said receiving means, and wherein reading is achieved by 
optical transmission through said assay device when received by said receiving means. 

28. A test kit according to claim 26ior claim 27, wherein said display means comprises one or more light sources which 
provide a coloured signal to the usee a variation in fertility status being indicated by a colour change. 
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Fig. 4a. 
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(54) Title: ASSAY DEVICES 
(57) Abstract 

ct*hnitv of an assay device, comprising an assay strip and sensitive itagcnts such as nrtwdies within a Pj^jcadnt, 
conventional polystyrene. 
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1. An assay device comprising a casing enclosing one or 
more reagents which are susceptible to moisture- induced 

5 degradation during storage, wherein the casing is 

constructed at least in part of desiccant-containing 
plastics material. 

2. A device according to claim 1, wherein the desiccant- 
10 containing plastics material is enrobed or shielded within 

non-desiccant-containing plastics material. 

3 A device according to claim 1 or claim 2 . wherein the 
desiccant-containing plastics material forms at least part 
15 of a removable cap or shroud. 

4. A device. according to any one of the preceding claims, 
comprising an assay strip or the like within a plastics 
casing. 

20 . 

5. A device according to any one of the preceding claims. 

wherein the portion of the device comprising the desiccant- 
containing plastics material is. made by sandwich injection 
moulding - 

25 

6. An assay device comprising within a casing an assay 
strip together with at least one reagent in the dry state 
which can participate in a specific binding reaction to 
reveal the assay result following application of a sample 

30 liquid to the device, the casing having means whereby the 

sample liquid can be applied directly or indirectly to the 
strip, and wherein a removable cap or shroud is provided to 
protect the sample liquid application means, the cap or 
shroud incorporating desiccant in an amount sufficient to 

35 enhance storage stability of the reagent. 

7. A device according to claim 6. wherein the cap or 
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shroud ie moulded of desiccant- containing plastics 
material 

e. A device according to claim 7, wherein the desiccant- 
5 containing plastics material is! enrobed or shielded within 

non-desiccant-containing plastics material . 

9- A device according to claim 8, wherein the desiccant- 
containing plastics material comprises a blend of 
10 polystyrene and silica gel, and the enrobing plastics 

material <boniprises polystyrene. 

10. A device according to claim 6 or claim 9, wherein the 
cap or shroud is manufactured by a process involving 
15 sandwich injection moulding. 
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